I was recently involved in evaluating the obtrusive light caused by a lighting retrofit project. The building owner worked with building services engineers to replace the metal halide floodlighting with a big LED TV screen and LED billboards, which caused glare and nuisance and brought complaints from pedestrians, drivers, and the residents living around the building.
When talking to the building owner and the engineers, they explained that the photometric measurements (e.g., luminance and illuminance) they took after the replacement were similar to those measured in the past and generally meet the criteria included in the relevant standards and codes. Such a finding, however, was not a surprise to me after going to the site in person. The LED billboards were generally chromatic, and the images on the big LED TV screen were also chromatic. The complaints about the glare and nuisance were actually caused by the brightness-luminance discrepancy, the so-called HelmholtzKohlrausch effect, which may not be familiar to building services engineers or practitioners.
The Helmholtz-Kohlrausch effect is due to the fact that the photometric quantity (i.e., luminance) only characterises the brightness perception contributed by the luminance channel, but not the contributions from the short-wavelength sensitive cone photoreceptors and the two chromatic channels in the human visual system. A coloured light appears brighter to humans than a white light does, when they have the same luminance. The more saturated the coloured light is, the brighter it can be perceived to be. Such a brightness-luminance discrepancy is less obvious for green and green-yellow lights, but more obvious for red and blue lights. You can try this yourself by adjusting the colour of your computer monitor using Photoshop or PowerPoint but keeping the illuminance at your eye position constant. Thus, the colour of light also plays a role in brightness perception in addition to its luminance.
However, most of the existing standards and codes for obtrusive light from exterior lighting only set criteria for illuminance and luminance values, which did not cause too much trouble in the past but may bring complaints if the exterior lighting is provided by coloured LEDs or LED displays. With the increasing popularity of LED screens and billboards in metropolis cities, the colorimetric quantities have become as important as the photometric quantities for evaluating obtrusive light.
For practitioners, it is necessary to reduce the luminance and illuminance levels to avoid the potential problems caused by the coloured light before the standards and codes are revised. For lighting researchers, it is necessary to take colorimetric quantities into consideration when investigating glare, such data being necessary to allow policy makers to revise the relevant standards. 
